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where first- and second-order cords are attached to the underside of
this area. In our case the rough zone was totally covered by the
lesions. Operatively, the biggest part of the mass looked like an
“active volcano,” and the small lesions had a “lava flow” shape
(Figure 2). Given this unusual and unexpected diagnosis and the
young age of the patient, we opted for exclusive tumor ablation
without mitral valve replacement. Although the infiltration of
valvular tissue by the PFE is impossible to prove inasmuch as the
mitral valve was not extracted, the natural history of this tumor is
unknown and preserving the native mitral valve could have been
the optimal option. To the best of our knowledge this is the first
case of invading PFE on the anterior leaflet of the mitral valve
reported in the literature. Clinicians should be aware of this PFE
presentation to decide how to manage such patients surgically.
References
1. Grandmougin D, Fayad G, Moukassa D, Decoene C, Abolmaali K,
Bodart JC, et al. Cardiac valve papillary fibroelastomas: clinical, his-
tological and immunohistochemical studies and a physiopathogenic
hypothesis. J Heart Valve Dis. 2000;9:832-41.
2. Sun JP, Asher CR, Yang XS, Cheng GG, Scalia GM, Massed AG, et al.
Clinical and echocardiographic characteristics of papillary fibroelasto-
mas: a retrospective and prospective study in 162 patients. Circulation.
2001;103:2687-93.
Total arch replacement through a midsternotomy for a right-sided aortic
arch aneurysm with an aberrant left subclavian artery
Masashi Kai, MD, Hitoshi Okabayashi, MD, PhD, Yoshiharu Soga, MD, PhD, Michiya Hanyu, MD, PhD,
Takuya Nomoto, MD, PhD, Jota Nakano, MD, Hideki Kitamura, MD, Takehiko Matsuo, MD, Tomohiro Tsunekawa, MD,
Eitaro Umehara, MD, and Masahide Kawato, MD, Fukuoka, Japan
T he surgical approach for a right-sided aortic arch aneu-rysm with an aberrant left subclavian artery (ALSA) hasto be considered carefully.1-4 We have successfullyperformed total arch replacement for a right-sided aortic
arch aneurysm with an ALSA through a midsternotomy alone in 2
consecutive cases. The present article describes the surgical tech-
nique we used.
Clinical Summary
Two male patients, aged 55 and 73 years, respectively, were referred
to our institution within a period of 1 month for surgical repair of a
right-sided aortic arch aneurysm. Both were asymptomatic. They
weighed 72 and 65 kg. Multidimensional computed tomography
showed a right-sided aortic arch with an ALSA. The aneurysm was
located at the base of the ALSA (Kommerell’s diverticulum). With
regard to the arrangement of the arch vessels, a left common carotid
artery arose from the aorta as the first branch, followed by a right
subclavian artery, a right carotid artery, and the ALSA (Figure 1). No
concomitant congenital heart disease was identified by means of
preoperative evaluation in either of the patients.
Surgical Technique
Through a midsternotomy, cardiopulmonary bypass was achieved
with cannulation of the ascending aorta and right atrium. The first
3 arch vessels were easily exposed and taped. After initiation of
core cooling, the ALSA was identified by means of palpation and
divided from the left side of the anterior mediastinum (Figure 2, A
and B). Circulatory arrest was established at a core temperature of
26°C. The aortic arch was incised, and antegrade selective cerebral
perfusion was established. Four balloon-tip cannulas were inserted
directly into the right subclavian artery, the right common carotid
artery, and the left common carotid artery from inside the aortic
arch and the transected ALSA from outside the aorta. A 20-mm
Hemashield quadrifurcated graft (Boston Scientific, Natick, Mass)
was used for reconstruction. While dissecting the distal arch, the
right phrenic nerve was identified and taped to prevent injury. The
descending aorta was completely transected, and open distal anas-
tomosis was performed in an elephant trunk manner by using a
short graft (Figure 2, C and D). The quadrifurcated graft was
anastomosed to the short graft pulled out of the descending aorta.
Reperfusion and rewarming were started through the femoral ar-
tery. Then the proximal end of the quadrifurcated graft was anas-
tomosed to the aortic root, and the aorta was declamped. Finally,
the arch vessels were independently reconstructed by using, in
order, the branches of the graft, anastomosis of the right common
carotid artery, and the right subclavian artery. Then the left com-
mon carotid artery and the left subclavian artery were recon-
structed with the same branch of the quadrifurcated graft in an
end-to-side and end-to-end manner, respectively. The postopera-
tive course was uneventful in both cases.
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Discussion
We have described the surgical technique of total arch replacement
for a right-sided aortic arch aneurysm with an ALSA. We believe
that hypothermic circulatory arrest with selective antegrade cere-
bral perfusion, avoiding aortic crossclamping, is reliable for brain
protection. One recent clinical study has shown that total arch
replacement with deep hypothermic circulatory arrest (DHCA)
using a quadrifurcated graft for a normal left-sided distal arch
Figure 1. Preoperative multidimensional computed tomography. ALSA, Aberrant left subclavian artery.
Figure 2. A, Cannulation and taping of
the arch vessels. B, Schema of panel
A. ALSA, Aberrant left subclavian ar-
tery; IV, innominate vein; LCA, left com-
mon carotid artery; RCA, right carotid
artery; RSA, right subclavian artery. C,
Elephant trunk–type distal anastomo-
sis. D, Schema of panel C. ALSA, Ab-
errant left subclavian artery; Ao, aorta;
RA, right atrium; LCA, left common ca-
rotid artery; RCA, right carotid artery;
RSA, right subclavian artery.
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aneurysm carries a low risk of perioperative stroke (0.84%) com-
pared with a standard left thoracotomy approach (3.3%-8.1%).5
Manipulation of the aortic arch by using techniques such as cross-
clamping is thought to be a predisposing factor for stroke. In our
patients a right thoracotomy with crossclamping of the aorta just
distal to the right carotid artery was one possible surgical approach
that could have been considered. However, we chose to perform
total arch replacement through a midsternotomy with DHCA, and
this was accomplished with no neurologic complications. Through
a midsternotomy, it was easy to cannulate and reconstruct the arch
vessels, including the ALSA. We completed the distal anastomosis
by using an elephant trunk technique, even under the conditions of
limited exposure provided by the midsternotomy. However, if the
aneurysm had involved a large segment of the descending aorta or
the patient had been very large, it would have been difficult to
perform the distal anastomosis through a median sternotomy alone,
and it might have been necessary to consider an additional right
thoracotomy or two-stage operation (total arch replacement, fol-
lowed by descending thoracic aorta replacement).
In conclusion, total arch replacement with DHCA through a
midsternotomy alone is a useful approach for surgical repair of a
right-sided aortic arch aneurysm with an ALSA in terms of brain
protection and reconstruction. Surgical management for a normal
left-sided distal arch aneurysm is applicable to a right-sided aortic
arch aneurysm with an ALSA.
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Wound complications associated with the submammary incision for
repair of congenital heart defects in female patients
Victor O. Morell, MD, Peter D. Wearden, MD, PhD, and Mahesh S. Sharma, MD, Pittsburgh, Pa
To improve the cosmetic result of the standard verticalmedian sternotomy incision, William and Hanlon1 in1960 introduced the transverse submammary incisionfor median sternotomy. This operative approach has
proved especially useful for female patients undergoing simple
cardiac surgical procedures, resulting in a more esthetically pleas-
ing scar. Although used in some centers, it has not gained world-
wide popularity because of concerns related to potential wound
complications, adequacy of surgical exposure, and access for re-
operation. We have reviewed our experience with the submam-
mary incision in more than 100 patients undergoing repair of
simple and complex congenital heart lesions.
Patients and Methods
This was a retrospective analysis of 106 consecutive female pa-
tients undergoing cardiac surgical procedures through the submam-
mary approach for congenital heart defects. Their ages, surgical
procedures, reoperations, and wound complications were exam-
ined.
A transverse surgical incision, extending from anterior axillary
line to anterior axillary line, was performed at the level of the
inferior mammary crease when present, or alternatively at the level
of the xiphisternal joint in younger patients. The superior skin flap
was created with electrocautery to the level of the sternal notch.
Once the sternum was divided and the sternal retractor was placed,
the skin flap was retracted superiorly with a self-retaining retractor.
At the time of wound closure, a subcutaneous drain was placed
under the superior skin flap in all cases.
Results
The mean patient age was 3.9 years (range 1 month–44 years). The
surgical procedures, recorded in Table 1, included both simple and
complex operations. There were no deaths in this group. Wound
complications (Table 2) included seroma formation in 5 patients
(4.5%), superficial wound infection in 2 patients (1.8%), hema-
toma formation in 1 patient (0.9%), and partial superior skin flap
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